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Abstract 
As for the shortage of the evaluation on the current land ecological safety, the thesis, taking the problem of the land ecological 
security in the coal mining areas caused by the human activity-coal mining, is aimed to establish the dissipative structure model 
of the land ecological safety in the coal mining areas according to the dissipative structure theory and the PSR concept of 
“Pressure-State-Response”. By establishing the evaluation index system from the perspective of the human behavior, the natural 
environment and the policy regulation, the author first processes the initial data with the linear threshold value method, then 
figures out the grey correlation degree and the grey information entropy of all indictors, and calculates the total entropy of the 
system at last.  The thesis, by taking the Tan Jiashan Coal Mining Areas˄T-CMA˅as research case with the usage of the 
dissipative structure information entropy, analyzes the land ecological safety here from the year of 2005 to 2012. As a result, it 
shows that though the information entropy of the year in the system has become negative from 2010, the accumulating 
information entropy actually presents positive, indicating the land ecological environment in T-CMA fails to reach the safety 
standard and much effort should be give to continue or improve further the current situation based on the reality.  
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1ˊIntroduction 
Energy is the lifeline of national economical development. With the upsurge of the coal mining industry in the 
early 20th century, coal increasingly became the main energy backbone of most countries all over the world. As for 
Chinese energy demand structure, the coal demand has grown up to 3.13 trillion tons in 2009 from 2.13 trillion tons 
in 2005. During the time of the 12th five-year plan, the coal demand even increased to 3.5trillion tons, covering some 
70% of the total energy demand[1]. Coal, as a kind of mineral resources buried under the ground, is restrained by its 
special mining rules and its geological properties, which leads to new threats to the land ecological safety in coal 
mining areas, performance specific in the destruction of vegetation and farmland, the environmental pollution, the 
surface collapse of the mining areas, and such secondary geological calamities as landslides and mud-rock flows[2]. 
Much attention form the society has been paid to the land ecological safety in the coal mining areas caused by coal 
mining. Therefore, the accurate and scientific evaluation on the land ecological safety in coal mining areas is crucial 
to the theoretical value and the realistic meaning to optimize the land utility program, establish the land ecological 
safety structure and sustainable use the limited land ecological resources reasonably and effectively. 
In the previous studies about ecological problem at home and abroad, they almost focus on the substance 
circulation and energy flow of ecological system[3]. After the concept of the ecological safety is first brought out in 
1998[4], the research of ecological safety is gradually brought into China. in terms of the land ecological safety 
evaluation, the foreign scholars, that is, Haque C.Emdad˄2000˅[5], Josephine Philip˄2003˅[6], Goncharova
˄2007˅[7], have done some theoretical researches respectively from the inflow and outflow of the land ecological 
substances, the influence of the land degradation, and the effect of the agricultural pollution to land. On the other 
hand, Chinese scholars emphasize on the three aspects of a specific case: the choice of evaluation methods[8,9], the 
setup of the index system[10,11] and the measures[12] to take after its setup. Though the above researches did make 
contribution to the application and practice of the land ecological safety, the evaluating ways are quite subjective 
with the scattered indicator data, resulting in the evaluation fails to explain the degree of the subject evaluated.  To 
overcome the shortages, the thesis, according to the influences of the coal mining areas on the three 
indicators(Pressure, State, Social repercussion) of the land ecological safety, will explore the evaluating model of 
the land ecological safety based on the dissipative structure theory and the entropy theory, and apply it to the 
practical researches, so that the research results will actually reflect the overall development of the ecological safety 
in the coal mining areas, which have certain instrumental and applicable meaning.  
2ˊThe dissipative structure feature and PSR model of ecological safety system in coal mining areas 
2.1. The dissipative structure theory 
Mr. I. Prigogine, the winner of the Noble prize in chemistry and the leader of Brussels School in Belgium, 
officially raised the dissipative structure theory in 1967 after issuing the thesis named Structure, Dissipation and 
Life in the first physical and biological international conference. The theory conveys that any kind of macroscopic 
spatiotemporal ordered structure far away from the equilibrium linear area which keep the system in the state of 
nonlinear dynamic process and the positive and negative feedback mechanism, must keep the exchange of material, 
energy and information with the outside world. Until 1971, German physician, Hermann Haken, also raised a kind 
of methodology for the dissipative structure: the synergy theory. The methodology, who emphasizes on the attention 
from the unordered changing features and rules to the ordered ones of the system, can be used to balance the 
changes of each phase among the system, to describe the occurring and forming procedure of the ordered structure 
and function of the unbalanced system. Generally speaking, for the land ecological safety system in coal mining 
areas is an complex but open system which gets away from the balanced state, therefore both of the dissipative 
structure theory and the synergy theory can be applied into the evaluation research of the land resources ecological 
safety in coal mining areas. 
2.2. Entropy and the information entropy 
In the Second Law of thermodynamics takes entropy function(S) to measure the unordered degree of the system
˄Ω˅:S =KlnΩ,˄K means the constant Boltzmann˅. This expression shows that the entropy of the system 
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increases with the increasing of the perplexity. Therefore to maintain the ordered state of the system, its entropy 
should be reduced by the way that the negative entropy supplied by the outside world can be introduced into the 
open but unbalanced system. At this moment, the two part of entropy in the system has been changed: the entropy 
flow˄des, the magnitude is arbitrary˅aroused when the system is exchanging substance and energy with the 
outside world; the entropy generation˄dis, the magnitude has to be positive˅appearing when the nature of the 
system itself cannot be changed. So the total changes of the system entropy˄ds˅presents: 
ds=des+dis                                                                              (1) 
It depends on the negative or positive result of ds in formula (1) whether the system develops in an ordered 
direction or not. If des becomes negative with the help of constant in the outside, and |des|˚dis, so ds˘0; as a result, 
the total entropy change of the system becomes small, which means the system approaches from the unordered to 
the ordered and remains the lower total entropy in an ordered state than that in the balanced state; at the state, the 
dissipative structure is formed [13]. At the same time, its formation and maintain have to conform to the below three 
basic conditions: ķSince the system is not insular, it has some open features for the exchange of substance, energy 
and information; ĸSince the system always presents in an unbalanced state, the macro properties it represents will 
change with the time and space changing;ĹSince the system is high stable, therefore, though the dissipative 
structure is the product in its early state, the new state, once formed, can be found hard to be disturbed. ĺThe 
system has common features as the nonlinear kinetics.  
The concept of the information entropy, brought out in 1948 by Shannon from American Bell laboratory 
expresses the ordered degree of one system. Its value is equal to the absolute value of entropy with opposite signs. If 
X{x1, x2ˈĂˈxiˈĂˈxn} represents the state of certain random variable, then the corresponding probability value 
is P={p1, p2ˈĂˈpiˈĂˈpn}, and the information entropy of the system represents:  
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2.3. The dissipative structure features of the land ecological safety in coal mining areas 
As Formula (1), the ordered change of the system is represented through the entropy change of the system. By 
employing the concept model of the Pressure-State-Response (P-S-R) established by Organization for Economic 
Co-operation and Development (OECD), the dissipative structure features of the land ecological safety in coal 
mining areas can be further analyzed: ķThe entropy generation(dis, the magnitude is positive, showing that the 
more pressure in the direct environment is, the worse the fixed state is, the more disorder the ecological safety 
system in coal mining area) in the ecological safety system in coal mining areas is mainly influenced by the direct 
factors generated by human activities to environment(such as the surface collapse, the waste emissions) and the 
fixed environmental state or trend around the coal mining areas(such as soil property, polluters concentration ); ĸ
the entropy flow(des, the magnitude presents in the state of the negative entropy flow, which is in the response 
processing of the system.) is the positive and quantitative part among policies and measures, such as the land 
reclamation rate, the level of three wastes treatment, the degree of environment protection. Obviously, for the 
stability of the ecological safety system in coal mining areas is constrained by the nature, society and economy in 
certain times, a series of heated problems endangering the ecological safety in coal mining areas are being formed, 
bouncing or fluctuation, resulting in ecological safety system maintaining unchanging or crumbing. When the 
system safety condition facing the collapse, great efforts should be made to improve and meddle with the influence 
between nature, society and economy[14]. 
3ˊThe evaluating model of the ecological safety in coal mining areas 
3.1. The logical relation in the evaluating indicator systems 
Establishing the ecological safety evaluating indicator systems in coal mining areas should be aimed at reflecting 
the achievements and input in regional social economy and natural ecological environment based on the local 
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ecological safety, to demonstrate the state, processing and ability of cities’ special areas. The necessary rules to 
abide by should be set up based on the evaluating indicator system[15] and the logical relation based on PSR’s 
ecological safety indicator system in coal mining areas as Fig. 1. 
 
3.2. The Information entropy of indicators  
The ecological safety evaluation in coal mining areas is based on the indicators value. From Fig. 1, we know that 
since the measurement of the logical property of all indicators is different, and the value of decision-making varies a 
lot, the dimensionless method will be used to make comparison easily. Provided that the standard serial number of 
the ecological safety is X0={x01ˈx02ˈĂˈ x0n}ˈthe original comparison sequence is Xi={xi1ˈxi2ˈxmn}, with the 
usage of the linear threshold value method˖ 
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In the formula˖i=1ˈ2ˈĂˈn˗j=1ˈ2ˈĂˈm. Xij represents the original value of index set, Xij represents 
the dimension less method of the original index. Suppose
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3.3. Grey correlation degree of the model and grey information entropy 
Mark Ƹi(S) as the information entropy difference of indicator i; the maximum two-stage difference and the 
minimum difference in the state of i and j separately are: M=  max max ii j S' , N=  min min ii j S' ; 
According to grey system theory, the grey correlation coefficient (ξi) can be expressed as[16]˖ 
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Fig.1. Logical relationship of evaluation indicators for the land ecological safety in coal mining areas. 
Pressure State Response 
y Engel coefficient 
y Natural population growth rate˄ă˅ 
y Population density˄People/km2˅ 
y Area of farmland of average per capita˄hm2/P˅ 
y Subsidence rate per ton of coal˄hm2/104t˅ 
y Building facilities damage ratio˄%˅ 
y Geological disaster risk probability˄%˅ 
y Area coefficient of coal gangue˄hm2/104t˅ 
y Water consumption˄m3/million yuan˅ 
y wastewater discharge˄m3/million yuan˅ 
y Emissions˄Nm3/ million yuan˅ 
y The soil bulk density˄g/cm3˅ 
y The water content˄g/kg˅ 
y Distribution of soil and water loss˄%˅ 
y The soil organic matter˄%˅ 
y PH value of surface water 
y BOD of surface water˄mg/l˅ 
y daily average concentration of TSP˄mg/l˅ 
y daily average concentration of SO2˄mg/l˅ 
y Subsidence of land reclamation rate˄%˅ 
y Solid waste utilization rate˄%˅ 
y mine water discharge standard rate˄%˅ 
y Sewage treatment compliance rate˄%˅ 
y Industrial waste gas treatment rate˄%˅ 
y The green coverage rate˄%˅ 
y The non coal production value proportion˄%˅ 
y Environmental protection investment to GDP˄%˅ 
y Safety monitoring index of land 
y Natural disaster early warning index 
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693 Luo Wenke et al. /  Procedia Engineering  84 ( 2014 )  689 – 697 
In the Formula˖ρ represents the irresolution ratio˄often used as0.5˅. Therefore, grey correlation degree and 
grey information entropy respectively represents:   
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4ˊCase Research 
4.1. Data resources and its processing 
Tan Jiashan coal mining areas˄T-CMA˅ , affiliated with Hunan Baisha Coal Group Co., LTD, has 
accumulated over 40 million tons proved reserve and over 10 million extraction reserve until 2010. Through over 10 
years’ extensive high-scale extraction, with the heavy land source waste  soil erosion, the expanded environmental 
pollution, and the severe residential safety in coal mining area, a large areas of gob have been formed, which has 
been listed in one of the key disease relief projects. For the purpose of analyzing further the current ecological safety 
in coal mining areas and establishing the evaluating indicator system of the PSR logical relation based on Fig. 1, 
the original value xij of all indicators there from 2005 to 2012 is collected and recorded on Table 1, supervised and 
analyzed by Xiangtan Coal Mining Safety Supervision, Xiangtan Environmental Protection Bureau, Xiangtan Land 
and Resources Bureau. Xij in Table 1 is the dimensionless parameter by the linear threshold value method; the 
standard value X0, as the perfect safe state of all indicators, shall be acquired by GB/T 21010-2007, GB3095-1996, 
GB16297-1996, GB3838-2002, and document [17] and [18]. 
4.2. The calculation of the land ecological safety information entropy in T-CMA 
Taking the data in 2005 as an example, the entropy value of the human activities’ pressure from the land 
ecological safety in coal mining area has been taken into consideration. From Table one, we can know that each 
index vectors of 11 dimensionless parameters X2005˄P˅=(0.61ˈ0.55ˈ0.65ˈ0.71ˈ0.30ˈ0.28ˈ0.56ˈ0.24ˈ
0.52ˈ0.23ˈ0.51). By using Formula (5), the weight vector of its information entropy is calculated as S2005˄P˅
=(0.059ˈ0.054ˈ0.062ˈ0.065ˈ0.036ˈ0.034ˈ0.055ˈ0.030ˈ0.052ˈ0.029ˈ0.052); using Formula (6), the 
grey correlation coefficients is calculated as ξ2005˄P˅= (0.718ˈ0.754ˈ0.700ˈ0.678ˈ0.876ˈ0.979ˈ0.749ˈ
1.000ˈ0.772ˈ0.832ˈ0.775); using Formula (7), the grey correlation degree is calculated as 0.803; using Formula 
(8), the grey information entropy is calculated as S2005˄P˅=0.014. Likewise, the information entropy of the land 
ecological safety in T-CMA from 2005 to 2012 is calculated as follows in Fig. 2. 
4.3. The analysis of the calculating results 
Fig. 2 shows the information entropy and the total entropy of the land ecological safety for the corresponding 
year of the subsystem in T-CMA. Therefore, the smooth degree and the active evolution each year in the land 
ecological system of the coal mining areas can be analyzed. 
(1)The system information entropy ƸS˄P˅in the year human activity occurs all appears positive, showing that T-
CMA are extracting rich coal resources at the cost of casting the heavy pressure on the land ecological safety 
environment at the same time, which coincide with the reality. Considering the increasing coal demand, Hunan 
Baisha Coal Group Co., LTD has expanded the production capacity of single well in T-CMA by improving and 
technology and extension. For example, the production capacity in Feijiang Coal Well and Nan Yangmiao Well has 
expanded from 350,000 tons per year to 600,000 tons per year. Through those activities, the key pressure on the land 
ecological safety represents the surface collapse and building destroy. Since coal mining, the collapsed areas in 
single wells of T-CMA have reached over 7000hm2 in all. Especially in 2007, the collapsed areas are 0.44 hm2/104 
tons for several thousands tons coal, surmounting more than twice the average coal mining collapse rate in China. At 
the same time, the surface collapse has led to the destroy of the production and living building (facilities) around the 
coal mining areas. Statistics suggest the coal mining has led to over 200 residences destroyed in 8 years with 6 km2 
areas destroyed, and eleven roads destroyed or ruined with the destroyed length 2.4km. 
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Table.1. Data of the Land Ecological Safety Evaluation Indicators in T-CMA 
Varia-
ble 
Code 
Variable 
Type 
Standard 
X0 
The years value(Xij) 
2005 2006 2007 2008 2009 2010 2011 2012 
x1j X1j x2j X2j x3j X3j x4j X4j x5j X5j x6j X6j x7j X7j x8j X8j 
P1 Ę 0.35 0.57 0.61 0.52 0.67 0.53 0.66 0.51 0.69 0.48 0.73 0.44 0.80 0.42 0.83 0.37 0.95
P2 Ę 4 7.32 0.55 7.55 0.53 7.21 0.55 6.88 0.58 6.46 0.62 6.44 0.62 6.12 0.65 6.08 0.66
P3 Ę 100 153 0.65 165 0.61 144 0.69 121 0.83 131 0.76 125 0.80 112 0.89 106 0.94
P4 ü 0.08-0ˊ12 0.17 0.71 0.13 0.92 0.17 0.71 0.14 0.86 0.12 1.00 0.06 0.75 0.07 0.88 0.07 0.88
P5 Ę 0.10 0.33 0.30 0.28 0.36 0.44 0.23 0.37 0.27 0.32 0.31 0.22 0.45 0.17 0.59 0.15 0.67
P6 Ę 0.10 0.36 0.28 0.37 0.27 0.22 0.45 0.23 0.43 0.19 0.53 0.17 0.59 0.18 0.56 0.12 0.83
P7 Ę 0.05 0.09 0.56 0.08 0.63 0.14 0.36 0.17 0.29 0.11 0.45 0.07 0.71 0.09 0.56 0.09 0.56
P8 Ę 0.20 0.84 0.24 0.67 0.30 0.66 0.30 0.57 0.35 0.44 0.45 0.32 0.63 0.28 0.71 0.28 0.71
P9 Ę 50 97 0.52 93 0.54 74 0.68 66 0.76 83 0.60 43 1.16 56 0.89 45 1.11
P10 Ę 10 44 0.23 47 0.21 49 0.20 38 0.26 33 0.30 26 0.38 31 0.32 24 0.42
P11 Ę 12000 23450 0.51 21650 0.55 19870 0.60 17760 0.68 14520 0.83 15400 0.78 13850 0.87 13250 0.91
S1 Ę 1.25 1.55 0.81 1.56 0.80 1.43 0.87 1.34 0.93 1.44 0.87 1.26 0.99 1.24 1.01 1.24 1.01
S2 ü 180-240 155 0.86 164 0.91 215 1.00 223 1.00 286 0.84 295 0.81 267 0.90 274 0.86 
S3 Ę 0.05 0.42 0.12 0.41 0.12 0.27 0.19 0.22 0.23 0.29 0.17 0.23 0.22 0.18 0.28 0.11 0.45
S4 Ė 5 2.52 0.50 2.78 0.56 2.22 0.44 2.43 0.49 3.16 0.63 3.33 0.67 3.45 0.69 2.17 0.43
S5 Ė 9 7.73 0.86 7.48 0.83 7.52 0.84 7.44 0.83 7.76 0.86 7.77 0.86 7.89 0.88 7.51 0.83
S6 Ę 1 9.45 0.11 8.66 0.12 6.64 0.15 6.22 0.16 5.57 0.18 5.96 0.17 4.43 0.23 3.88 0.26
S7 Ę 0.1 0.47 0.21 0.36 0.28 0.33 0.30 0.29 0.34 0.26 0.38 0.17 0.59 0.24 0.42 0.22 0.45
S8 Ę 0.01 0.06 0.17 0.05 0.20 0.07 0.14 0.04 0.25 0.04 0.25 0.03 0.33 0.03 0.33 0.02 0.50
R1 Ė 90 76 0.84 77 0.86 85 0.94 85 0.94 87 0.97 91 1.01 90 1.00 90 1.00
R2 Ė 95 44 0.46 49 0.52 47 0.49 55 0.58 46 0.48 64 0.67 66 0.69 71 0.75
R3 Ė 95 37 0.39 64 0.67 66 0.69 52 0.55 73 0.77 77 0.81 86 0.91 81 0.85
R4 Ė 95 68 0.72 55 0.58 72 0.76 77 0.81 65 0.68 62 0.65 78 0.82 74 0.78
R5 Ė 90 75 0.83 79 0.88 77 0.86 64 0.71 72 0.80 78 0.87 82 0.91 88 0.98
R6 Ė 70 53 0.76 57 0.81 52 0.74 55 0.79 48 0.69 56 0.80 62 0.89 60 0.86
R7 Ė 85 41 0.48 55 0.65 52 0.61 48 0.56 44 0.52 46 0.54 55 0.65 52 0.61
R8 Ė 5 1.33 0.27 1.96 0.39 2.44 0.49 2.76 0.55 2.85 0.57 3.13 0.63 3.46 0.69 3.77 0.75
R9 Ė 1 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
R10 Ė 1 0.30 0.30 0.30 0.30 0.35 0.35 0.35 0.35 0.45 0.45 0.60 0.60 0.60 0.60 0.60 0.60
Notes˖P1–P11ǃS1–S8ǃR1–R8 Corresponding the evaluation index of logic layer respectively in Fig.1. ĀĖāSaid the index attribute positive typeˈ
ĀĘāSaid the index attribute reverse typeˈĀüāSaid the index attribute interval type. 
 
(2)The information entropy ƸS˄S˅in the system has turn negative from positive from 2008 by the change of the 
natural environmental state. The staking of much industrial “three wastes” generated from the scaled and extensive 
coal mining has caused the parameter changes of soil unit weight, soil organic matter, water-and-soil PH value, 
BOD value and so on, which originally have their own fixed property. Those changes, belonging to the irreversible 
procedure, called entropy generation dis in the model of the dissipative structure, driven the land ecological safety to 
the disordered direction. To change the current situation, entropy flow des has been employed, that is to say, the 
regulation of the policies and systems from China or its relevant departments conforming to ƸS˄R˅. For example, in 
Fig. 2, the value of ƸS˄R˅ always represents negative, showing that the adjustments have played an important role. 
Since 2007 the surface of the scaled goaf collapsed, Xiangtan People’s Government, answering the spirit of the 
document the building indicators of ecological county, ecological municipality, ecological province(edited), together 
with the Environmental Protection Bureau, the State Department, the Safe Production Supervision Control Section 
and Baisha Coal Group Co., LTD, have intensified the reformation of the potential safety hazard for safety 
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production in coal mining areas and increase the nursery finance, taken action to undergo land reclamation, and 
comprehensively utilized the accumulating stuffs, such as gangue. According to the requirements of the 
restructuring, the mining scale and the emission of “three wastes” should be restrained strictly, casting special fund 
to solve the emission of “three wastes” and the environmental protection in coal mining areas, and establishing 
informative controlling and safeguarding system, to direct the development of the land ecological safety in the 
beneficial way. 
 
-0.3
-0.2
-0.1
0
0.1
0.2
0.3
Entropy
Years
Pressure entropy 0.0142 0.0123 0.1326 0.2457 0.1565 0.1073 0.0751 0.0545
State entropy 0.0524 0.0335 0.0123 -0.0046 -0.0543 -0.0575 -0.0204 -0.0104
Response entropy -0.0545 -0.0323 -0.0157 -0.0246 -0.0337 -0.1168 -0.1525 -0.2754
The total entropy 0.0121 0.0135 0.1292 0.2165 0.0685 -0.067 -0.0978 -0.2313
2005 2006 2007 2008 2009 2010 2011 2012
 
Fig. 2. The Year-Information Entropy of the Land Ecological Safety in T-CMA. 
  
(3)From the above explanation of the concept “the information entropy”, it shows that the land ecological safety 
in T-MA has been improved from 2020. But it does not mean that the safety there has reached the acceptable safe 
level, or the current problems of the coal land ecological safety has been solved thoroughly[19]. The information 
entropy is accumulated by year in EXCEL. From Fig. 3 we can know that, though the annual information entropy 
from 2010 to 1012 is negative, the accumulated information entropy represents positive, that is, respectively 0.373, 
0.275, 0.044, showing that the land ecological environment in coal mining area still fails to reach the safe level. 
Actually, national relevant departments has adopted some positive and effective methods to solve the problem, but 
with the influence of the long-term unwanted activities and the natural environment, the exhaustive reformation of 
the land ecological safety has to be constantly maintained or further improved for a long time based on the current 
situation. After using Origin of EXCEL for the trend line with fourth order polynomial fitting and calculating the 
situation in two circles, the author figures out the function of Year-Entropy: y = 0.0021x4  0.0445x3 + 0.291x2  
0.5871x + 0.351 (x represents algebra of year, its minimum value is “1” in 2005; y represents calculated entropy 
value); its relative coefficients R2 = 0.9883˚0.9, showing function fitting goes well. It can be predicted that by the 
formula that: the land ecological safety can be improved radically on condition that the year is pushed back for at 
least a week(that is, to 2013). And unless much efforts should be given to optimize and enhance the land ecological 
safety, otherwise the safe level has the tendency to rebound to the disordered or unfavourable direction, which 
accords with the situation in the research the author has done.  
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Fig. 3. Trend of the accumulated year information of the land ecological safety in T-CMA.  
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5ˊConclusions 
By employing the concept model of the Pressure-State-Response (P-S-R) established by Organization for 
Economic Co-operation and Development (OECD), the thesis, based on the theory of the information entropy and 
the dissipative structure theory, is aimed at establishing the evaluating model of the land ecological safety, which 
will be applied to the dynamic evaluation of the land ecological safety in T-CMA. The conclusion is made as 
follows:  
(1)The land ecological safety system in coal mining areas is a typically dissipative structure. Since human 
activities˄here referred to the coal mining˅is always out of order in terms of the land ecological safety, which 
means the entropy generation. Therefore, the negative entropy flow should be brought in actively and 
effectively( such as improving mining technology, controlling the emission of “three wastes”, expanding the 
investment in environmental protection, enhancing information supervision and so on ) to ensure the dissipative 
system of ecological safety maintain orderly. 
(2)First, the author employs the linear threshold value method to dimensionless the original data; then calculate 
the information entropy; lastly by bring in grey correlation degree the information entropy, the grey information 
entropy has been generated. Compared with the former fuzzy mathematics and the analytic hierarchy system, the 
tool for the evaluation and analysis reduce the requirements to make the quantitative indicator data qualitative, 
objectively reflecting the relationships and the importance of the three dimension of the land ecological safety in 
coal mining areas, which proves objective and practical in analysis and evaluation.  
(3)Obviously, the land ecological safety system in coal mining areas remains a dynamically changing and 
unbalanced one all the time. Though the result of the information entropy in a specific year can only reflect the state 
in the fixed time, it does not mean that the safety here has reached some standard level. Only can the land ecological 
safety system in coal mining areas continue to be gradually improved, and the negative entropy constantly 
increasing, so its entropy variable can be calculated, reached and maintained in a negative but ordered state to 
achieve the goal of the land ecological safety in coal mining areas.  
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